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ABSTRACT
A comprehensive laboratory procedure was developed for the 
screening of chemicals as potential fungicides. Through evaluation 
of the data collected from this process, a number of chemicals were 
selected to be field tested for their effectiveness in controlling 
cotton boll rot. The formulation found to be most effective was 
composed of the fungicides Benlate (duPont), Thiabendazole (Merck and 
Co.), Terraclor-Super X (Olin), Isobac 20 (Nationwide, now Kalo), 
Nipsan (Nash), and the emulsifier Adsee 775 (Whitco), each at 500 ppm. 
The fungicides were sprayed on field plots by either a hand held 
cattle spraying apparatus, or a high-boy tractor. Application was 
made to four varieties of cotton at as close as possible to weekly 
intervals for eight weeks. The initial spray was applied at the time 
of first significant flowering.
Gnvironemntal data was collected to record any significant cli­
matic disturbances which might have an effect on the development of 
the host plants or the fungi associated with boll rot in the field.
An index of disease potential was developed based on the number of 
fungal spores collected using the Kramer-Collins spore sampler. The 
most prevalent spore identified was the conidium of the genus Alter- 
naria, which accounted for approximately 50% of the spores collected. 
Twenty genera of fungi associated with boll rot were identified from 
the spore samples.
Boll rot percentages and yield of seedcotton indicated, that
ix
although there was a reduction in boll rot, there was no apparent 
increase in seedcotton in the test plots. Boll rot was reduced in 
all varieties tested except Deltapine 45A. This variety was extreme­
ly late in maturing due to a severe hail storm early in the growing 
season. The average overall reduction of boll rot was approximately 
5%.
x
tI. Introduction
The use of foliarly applied fungicide spraj'S to aid in the 
control of cotton boll rot is a relatively new approach to an old 
problem. Cotton boll rot has become a progressively more important 
disease in recent years, causing annual losses in the United States 
in excess of 1.8 million bales for the past 22 years (12). The 
earlier attempts to control boll rot were directed mainly at control­
ling seed-borne organisms such as the anthracnose fungus and bacterial 
blight organisms. These methods included treatment of seed with sul­
furic acid and the use of two-year-old seed to reduce the incidence of 
anthracnose. Many chemicals effective against a large spectrum of or­
ganisms, as is the case with the causative complex in cotton boll rot, 
have been developed. To evaluate the effectiveness of a chemical in 
the field, it is necessary first to determine its fungitoxicity to the 
organisms of the boll rot complex.
This study was undertaken to find a chemical formulation composed 
of one or more chemicals to effectively control cotton boll rot.
Before any work was attempted in the field, the effectiveness of each 
chemical was evaluated in vitro against the various boll rotting fungi. 
A laboratory procedure was developed to test each chemical at various 
concentrations against the organisms in question. The procedure 
provided data to be used as a basis for eliminating ineffective chemi­
cals. A secondary laboratory procedure involved the screening of 
selected chemicals on cotton bolls in dish-culture. This procedure
1
2further aided in the formulation of the field spray material.
The field procedure included two types of spraying apparatus.
In the first year of the study a hand held cattle sprayer was employed 
for dispensing the spray material. The second year a high-boy tractor 
with spray attachment provided greater efficiency of application.
Fungal spore numbers were recorded on a weekly basis, as an indi­
cation of the disease potential. This disease index combined with 
daily environmental records allowed a more critical evaluation of the 
effect of weekly applications of the spray material. Identification 
of the organisms present in the field, and the percentage of each were 
kept to describe times of greatest sporulation of the disease causing 
organisms.
The evaluation of the effectiveness of the sprays was made on the 
basis of boll rot counts and yield in pounds of seedcotton. These 
data indicated that the use of chemical sprays for the control of 
cotton boll rot may be feasible on a large scale basis in the future.
II. Literature Review
Man has attempted to control maladies of plants with chemical 
substances since the beginning of recorded history. As early as 
1000 B. C. (45) Homer, the Greek poet, mentioned the pest-averting 
properties of sulfur. At this time, the causal agents of diseases 
were unknown, and the early attempts at control were usually associ­
ated with some type of ceremonial event. During the 18th century, a 
rebirth of investigation of chemical fungicides occurred. Most of the 
work of this era concentrated on the use of salt or brine (49), with 
some workers such as Schulthess and Tessier using copper sulfate for 
the treatment of wheat seed. Not until the 19th century were great 
strides in the field of chemical control of plant diseases made. The 
discovery of Bordeaux Mixture by Milldet (29) in 1882 was the single 
greatest discovery in the history of plant disease control. The 
compound gained rapid approval as a foliar fungicide for the control 
of downey mildew of grapes, potato blight, apple scab, and many other 
diseases.
In the years immediately following its discovery, Bordeaux 
Mixture was used as a "cure all". By the beginning of the 20th cen­
tury workers began to notice the limitations of this miracle compound, 
the major one being its phytotoxic nature. In the early part of this 
century, lime-sulfur was reported by Dordley as being successful in 
controlling apple-scab (49). The development of mercurial seed disin­
fectant began in Germany, about this time.
4Later in the 20th century, the revival of dusts for the control 
of plant disease occurred. Many compounds such as copper carbonate 
dust and copper-lime dust came into use after their introduction into 
the United States prior to World War I (49). Horsefall (22) worked 
on low soluble coppers for the prevention of damping-off of vegetable 
seedlings. This led to the discovery of the copper oxides. In the 
United States, the investigation of the dithiocarbamates for the 
control of plant diseases was originated by E. I. Dupont de Nemours 
Co. in 1934. Some years later, Fermate was introduced for the control 
of apple scab (45). In 1951, Kittleson (25) introduced the chlori­
nated hydrocarbon trichloromethylthiodicarboximide under the trade 
name, of "Captan." Other compounds, such as "Phaltan", an analog of 
Captan, with fungicidal activity soon followed.
With the discovery and general use of so many new organic chemi­
cals, environmentalists began to look at the toxic effects of these 
compounds. By 1968, in the United States, over 100 compounds contain­
ing mercury were licensed for agricultural usage. Since that time, 
many compounds, including the mercurials have been removed from the 
agricultural chemical market. In recent years compounds such as Demo- 
san (DuPont), Dexon (Chemagro), Benlate (DuPont), Vitavax (Uniroyal), 
and Thiabendazole (Merck and Co.) have been introduced for the control 
of plant diseases as seed treatments and/or foliar sprays.
The control of cotton boll rot with foliarly applied fungicide 
sprays is a somewhat new approach to this very distructive agronomic 
problem. Early workers (1, 2, 17, 30) overlooked the importance of
boll rot by fungi and concentrated on losses due to insects and bac­
terial diseases. Glover (17) in 1855 described two fungal boll rots 
he attributed to unfavorable temperature, moisture, and insects. 
Atkinson (1) in 1892 noted only one fungal boll rot, Anthracnose, 
caused by the conidial stage of Glomerella gossypii (Southworth) Edg. 
He and others (14) attempted to control the disease with hot water 
treatment of seed. This work, while somewhat successful in reducing 
the amount of potential inoculum in the field, actually could be 
regarded as a seedling disease study. The objective was to control 
the organism early in the growing season, thus eliminating the an­
thracnose on seedlings.
Edgerton (15) in 1912 described a number of fungi as boll rot 
causing agents, including Glomerella gossypii (Southworth) Edg., Dip- 
lodia gossypina Cke., Fusarium sp., Rhinotrichum tenellum B & C, and 
Olpitrichum carpoplutum A & K. He estimated annual losses in excess 
of fifty million dollars (based on cost of cotton at 10 cents.per 
pound). By 1933, numerous other organisms had been described as 
causal agents of cotton boll rot (11, 15, 30). Butler noted boll rots 
caused by species of Phytophthora, Diplodia, Rhizopus, Aspergillus, 
Alternaria, Fusarium, Cephalosporium, Epicoccum and Nigrospora, but 
noted these rots occur too late in the growing season to be of major 
significance. He suggested, however, they may one day become impor­
tant (11). In more recent years it was found that these organisms, 
with many more, occurred in association with significant boll rots. 
Numerous investigators (7, 19, 27, 34, 41) worked on the identifica­
tion of the fungi associated with the cotton boll, and various methods
6of controlling these organisms (3, 4, 10, 21, 33, 35, 37, 47). These 
methods range from improved cultural practices, such as skip row 
planting and bottom defoliation (18) to the development of genetic 
varieties with physical characteristics effective in reducing or 
limiting boll rot. Among the more favorable varieties are the okra 
leaf types (23), with better penetration of light to the base of the 
plant. Another factor of significant importance in the reduction of 
boll rot is the floral bract. Luke and Pinckard (26, 27) found that 
by mechanically debracting the cotton fruit, the percent of boll rot 
was reduced by as much as 33.9%. The development of bractless varie­
ties of cotton, or those with reduced bracts (24) is another approach 
to the control of boll rot.
The most recent approach to the control of boll rot with foli- 
arly applied fungicide sprays. Before a compound is tested in the 
field, it is usually evaluated for its fungitoxicity by some labora­
tory screening technique. These basic fungitoxicity tests are 
designed to measure the effects of the chemical on the germination, 
growth, and respiration of the organism (48). Bagga suspended cotton 
bolls on wire screen in half-pint jars, with the pedicle immersed into 
the test solution for the evaluation of systemic fungicides for the 
control of boll rot (3). Halisky and Satour (20) used a similar appa­
ratus to evaluate fungicides for the control of Rhizopus boll rot of 
cotton. Numerous other techniques have been employed for the labora­
tory evaluation of chemicals for fungitoxicity (13, 16, 28, 38, 39, 
50).
7Due to the fact that there are over 40 genera listed as potential 
boll rotting organisms, it is most difficult to control all organisms 
by a single fungicide. Bagga (5) obtained inhibition of a broad 
spectrum of fungi, including most of the boll rotting organisms, with 
Thiabendazole in vitro at 100 ppm. Using combinations of Benlate, 
Isobac 20, G-20072, and Thiabendazole at 100 ppm, he reported a reduc­
tion of boll rot in the field (6). Numerous workers (31, 33, 35, 37, 
47) have reported a reduction in the percent of rotted bolls with 
fungicidal sprays, seed treatments, and soil injections. Ranney (37) 
reported a reduction of 4.7% in the amount of boll rot using Benlate 
and Thiabendazole. Sloane et al. (47) and Pinckard et al. (35) 
reported reduction in the percent boll rot using sprays composed of 
single fungicides or a mixture of two fungicides. Boll rot losses in 
the treated plots in these studies ranged from a low of 5% less than 
the check to a high of 6% greater than the check. It was noted, 
however, that the differences obtained were not great enough to be of
interest. Pinckard, in his reports to the Boll Rot Committee of the 
Cotton Disease Council in 1970, 1971, and 1972 (42, 43, 44) indicated 
a reduction of boll rot and an increase in yield with foliar sprays of 
Isobac 20.
Hine et al. (21) reported no apparent control of boll rot caused 
by Aspergillus flavus Lk. ex Fr. using Benlate. He contended that 
although these results differ from Bagga (3), the difference might be
due to the use of a different isolate of the test organism.
The method and timing of applications of fungicides, and the 
volume of the carrier are three factors important in the use of chemi­
8cals to control plant diseases. Ranney reported to the Cotton Disease 
Council in 1964 (31) he obtained no significant differences in disease 
development when chemicals were applied by air or ground equipment. 
Beckman, £t al. (9) reported the greatest average reduction in disease 
incidence when ground equipment was utilized for applying treatments. 
Shoemaker and Lorbeer (46) reported field experiments for the control 
of leaf blight of onion indicated the amount of carrier water (32, 50, 
and 100 gallons per acre) had no effect on the results obtained. They 
concluded even though the higher volume should give better leaf cover­
age, and therefore better protection, this was not the case. Millar- 
det in 1885 (29) noted in spraying grapes "It is not necessary that 
the leaves be wholly covered by the mixture.' I believe it safe to 
assert that a single spot of it on each leaf is sufficient". Courshee 
(48) stated the method of application is unimportant on the spraying 
of copper fungicides by air for the control of blight of potatoes.
The rate was only 20 liters per hectare (2 gallons per acre). Spray- 
drop size was approximately 300 u, yet the control of blight was com­
parable to that obtained from spraying methods which gave a better 
cover.
In the control of any plant disease by chemicals, the timing of 
the applications is very critical. Banihashemi ejt al. (8) used four 
applications of wettable sulfur at 14 day intervals to control Sphae- 
rotheca on cucumbers. Beckman, et: aJL. (9) concluded the first applica­
tion of fungicides to control cotton boll rot should be made as close 
as possible to initial blooms. They postulated that low rates of the
9fungicides could be applied with the insecticide sprays. This, 
however, could lead to a possible deleterious effect on the plant as 
noted by Ranney (36). Bagga (6) reported a reduction in boll rot with 
a combination of fungicides and only two application dates, both late 
in the growing season.
III. Materials and Methods
Laboratory Procedure 
Test Fungi
Test fungi were isolated from cotton in Louisiana during the pre­
vious growing season. These organisms included: Diplodia gossypina
Cke., Alternaria tenuis Anct., Fusarium sp., Colletotrichum gossypii 
Southworth, Rhizoctonia solani Kuhn, Fhytophthora parasitica Dast., 
and Pythium sp. All of these organisms were grown on Potato Dextrose 
Agar (PDA) except for Phytophthora which was grown on Oatmeal Agar 
(OMA) to facilitate growth. The OMA was made by the Riker method 
(40), but using twice the recommended amounts of agar and oatmeal. 
Primary Screening
Numerous labeled and experimental chemicals routinely sent to the 
Louisiana State University Cotton Disease Laboratory were evaluated as 
potential fungicides. The technique included the serial dilution of 
each chemical from 500 parts per million (ppm) active ingredient to 
zero ppm at intervals one half the preceeding rate (each chemical was 
thus tested at 500, 250, 125, etc. ppm).
The dilutions were made using double strength Potato Dextrose 
Agar (PDA) prepared from dehydrated, commercially prepared PDA. The 
double strength PDA was then dispensed into test tubes at the rate of 
five ml per tube, the tubes were capped with stainless steel covers and 
sterilized.
After sterilization, the tubes were placed in a water bath at
10
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48° C, and allowed to temper. When the tempering was completed, the 
sterile agar was then mixed with 5 ml of the test chemical at a given 
rate (i.e., 1000 ppm). The resulting mixture had a final concentra­
tion of experimental fungicide one half the original mixture. The agar 
was also diluted yielding normal strength agar. This mixture was then 
poured into sterile 100 by 20 mm petri plates, and allowed to solidi­
fy. The procedure was repeated for all rates of the chemical between 
500 and 2 ppm as stated above, in duplicate plates. Check plates were 
prepared in the same manner, using sterile deionized water in place of 
the experimental fungicide.
After the plates solidified, each was seeded with a 0.4 cm disc 
of the fungus to be tested. The discs were made with a standard cork 
borer of the aforementioned size. The fungal seed was placed as near 
to the center of the plate as possible. After all transfers were 
made, the plates were incubated at 25° C, until all check plates were 
covered with the fungus. At this time, all plates were evaluated for 
fungitoxicity. Average distance of growth in mm from the center plug 
was recorded for each plate at each concentration tested. This data 
was then recorded on standardized forms designed for easy comparison 
of toxic properties of each chemical. Chemicals tested in the primary 
screening and their suppliers can be found in Table 1.
Secondary Screening
After the premilinary screening was completed, the most promising 
chemicals (Table 2) were further tested for fungitoxicity on the
12
Table 1. Chemicals tested for fungitoxicity in primary screening 
trials.
Laboratory
No.
Generic or 
Trade Name
Chemical Composition, 
  if Known
Source of 
Supply
3 Botran
10 Terraclor-Super X
19 Benlate
20 Clorox
24 Demosan
40 Terrazole
61 Terraclor
66 Isobac 20
67 Vitavax 75ST
118
121
122
123
124
125
126 
127
Dexon
N4101
N4102
N4103
N4104
N4105
N4106
N4107
2,6-Dichloro-4-nitroaniline Upjohn
Terraclor + Terrazole 4:1 Olin
Methyl-1-(butylcarbaraoyl)-2- 
benzimidazolecarbamate duPont
Sodium hypochlorite 5.25% Clorox Co.
1.4-dichloro-2,
5-dimethoxybenzene duPont
5-Ethoxy-3-trichloromethyl-l,
2.4-thiadiazole Olin
Pentachloronitrobenzene Olin
disodium salt of
hexachlorophene Nationwide
75% active seed treatment 
formulation of 2,3-dihydro-5- 
carboxanilido-6-methyl-l,4- 
oxathiin Uniroyal
sod ium-jj- (d ime thy lamino) 
benzenediazosulfonate Chemagro
Hexachlorophene-diacetic acid Nash
Trimethylene-5-trichloroamine Nash
NN Dichloro-2,4,5-
trichlorophenoxy-acetimide Nash
2,4,5-trichlorophenoxy-
acetimide Nash
Hexamethylene tetrachloramine Nash
Hexachlorofluroscin Nash
Dipotassium salt of
hexachlorofluorscin Nash
13
Table 1 (continued)
Laboratory Generic or
No. Trade Name
Chemical Composition, 
 if Known
Source of 
Supply
128 N4108
129 N4109
130 N4110
131 N4111
132 N4112
133 N4113
134 N4114
135 N4115
136 N4116
137 N4117
138 N4118
140 N4120
142 Arasan 70-S
143 Difolatan
144 Terracoat L-205
11H-1,2,4,7,9,10-hexachloro- 
dibenzo (be, e) dioxispin Nash
Sodium salt of N,N-dichloro- 
dithiocarbonylhydrazide Nash
25% sol of 11H-1,2,4,7,9,10- 
hexachloro-5,6 bis K 
dithiocarbonyl-dibenzo (C,f)- 
(1,2) diazepine Nash
Bis(trichlorophenyl)
sulfoxide Nash
1.2 Bis (2,4,5-trichloroanilino) 
benzene Nash
1.2 Bis (2,4,5-trichlorophenyl)-
1,1,2,2-tetrachlorethane Nash
Sodium salt of N-chloro-3,4,5- 
tribromosalicylanide Nash
2-trichloromethy1-methy1- 
benzimidazole hydrochloride Nash
40% solution of U.S. Patent # 
2,612,212 Nash
N-methy1-N-2,4,5-trichloropheny1- 
N-trichloroacetylamine Nash
Identity not available Nash
Temasept 11(3,4,5 tribromosali- 
cylanilide) Nash
70% tetramethylthiram disulfide 
+ 2% Methoxyclor duPont
N-(l,1,2,2-tetrachloroethyl) 
sulpenyl-cis-4-chclohexene-l,2- 
dicarboxinide Chevron
Pentachloronitrobenzene 23.2% 
5-Ethoxy-3-trichloromethyl-l,2,4- 
thiadiazole Olin
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Table 1 (continued)
Laboratory Generic or
No. Trade Name
Chemical Composition, 
_______if Known
Source of 
SuPP1V
145 Daconil 2787
146 Dikar
147 Dithane M-45
148 Panogen 15
149 EP 477
150 EP 473
153 Busan 72
154 HOE 2989
156
157
159 WSCP
160 HPMTS
162 N2102
164 N2102
165 Iodine
166 Bay 78175
Tetrachloroisophtalenitrile Diamond-
Shamrock
Manganese ethelene bis 
dithiocarbamate 16% and 
57.4%
Rohm & 
Haas
Manganese ethelene bis dithio- Rohm £c 
carbamate 16% and 62% Haas
2.2% cyano (methylmercuri) 
guanidine, liquid Nor-Am
Identity not available Nor-Am
Identity not available Nor-Am
2-(thiocyanomethy1thio) 
benzothiazole Buckman
Identity not available Hoechst
American
N-methyi-2-pyrrolidane Nationwide
Hexide 2,2-methylene bis
3,4,6 trichlorophenol Nationwide
Spreader sticker Buckman
2-Hydroxypropyl
methanethiosulfonate Buckman
Monopotassium salt of
hexachlorophene-Tech Nationwide
Monopotassium salt of
hexachlorophene Nationwide
2% colloidal iodine Pulvair
Corp.
N,N'-dipropyl-N,N'-bis
(dichloro-fluromethylthio)
sulfamide Chemagro
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Table 1 (continued)
Laboratory Generic or
No. Trade Name
Chemical Composition, 
_______if Known
Source of 
Supply
168 G20072
169 TD6690
170 Dyrene
171 Thynon
172 TD 5056
173 TD 1771
174 R-1004465-
65% WP
175 C-21066
176 CG-69
178 MBT 10%
179 VCC-1
180 Cutrine 8.51% Cu
181
183 Phosvel 3EC
184 Antak
185 ICS 3544
5-aceto-8-hydroxy- 
quinolinesulfate Geigy
activated hexachlorophene Pennwalt
2 ,4-Dichloro-6-(o-chloroanilino)- 
s-triazine Chemagro
2,3-dicyano-l,4-dithio- 
anthraquinone
Identity not available
1,2-Bis (3-methoxycarbonyl-2- 
thioureido)benzene
N- (1,1,2,2-te trachloro-2- 
fluoroe thy1thio) 
methane sulfonanilido 
65% wettable powder
Identity not available
Phenylmercuric Ammonium 
Acetate
Thompson-
Haywood
Pennwalt
Pennwalt
Methylene bisthio cyanate, 
10%
Identity not available 
Chelated copper
Stauffer
Ciba
Troy
Vineland 
Chem. Co.
Vineland 
Chem. Co.
Applied
Biochemists
Ammonium salt of 
hexachlorophene Nationwide
0-(2,5-dichloro-4-bromophenyl)
0-methyl
phenylthiophosphonate Velsicol
n-Decanol 
Analog of Phosvel
Ansul Co. 
Velsicol
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Table 1 (continued)
Laboratory
No.
Generic or
Trade Name
Chemical Composition, 
  if Known
Source of
.-SuPEly.....
186 70L1601
187 K0-011
188 FCS 164
189 ICS 3566
194 Polyhex
195
196 CA70203
198
199
200
201
202
203 7H-Ether
204 S-1839
205 S-1840
206 Azodrin-5
210 7H-Ether-Liquid
211
Identity not available Velsicol
Identity not available Velsicol
Identity not available Velsicol
Analog of Phosvel Velsicol
Identity not available Nash
7H-3,5,6-trichloro-2-hydroxy- 
bicyclo (2,2,1) heptone-2,4,6- 
triene Nash
Piperazin-1,4-diyl-bis- 
[l-(2,2,2-trichlorethyl) 
formamide] CELA
Dimethyl 2-4-D acetate Nash
3,5-dichlorophenyl dithio- 
carbamic acid Nash
4-nitro-2,6-dichloro phenyl 
dithiocarbamic acid Nash
Chloramphenicol Nash
Identity not available Nash
Identity not available Nash
Identity not available Dow
Identity not available Dow
(E)-3-hydroxy-N-methylcro- 
tonamide Shell
Identity not available Nash
6H,9H,12H,18H-1,2,4,14,16,17- 
hexachloro-3-methylene-dibenzo 
(b,e) [5,8,10,13] 
tetraoxacyclotetradecine- 
7,11-diane Nash
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Table 1 (continued)
Laboratory
No.
Generic or
Trade Name
Chemical Composition, 
_______if Known
Source of 
Supply
212
213 Systemic antibiotic
214 DMSO
216 MC 6536
217 Mertect
218 Mertect 140-f
219 7-H
220 7-S
221
222
223
226
229
703-A
704
705
230 706
231
232 An 55283 
236 Captan
237 Zinc Omadine 
48% Flowable
a(4H-3-(2-phenyl acetamido) 
azetidino-2-one)
isovaleric acid Nash
Identity not available Nash
DMSO Trichlorophenyl
(tech) 20% sprayable Nash
Identity not available Nash
2-(4-Thiazolyl) Merck &
benzimidazole Co.
Flowable 42.28% 2-(4-Thiazolyl) 
benzimidazole Merck & Co.
Identity not available Nash
Identity not available Nash
Zinc Manganese Ethylene bis 
dithiocarbamate Nash
Identity not available Nash
Identity not available Nash
Identity not available Nash
Phenylene bis 2,4,5- 
trichlorophenol Nash
N-chloro-sodium dithio- 
carbonylhydrazide Nash
5H,10H-l,3-dichloro-2,4- Nash
dimethoxyphenazine-5a,6,8 triene
Identity not available Ansul
N-[(trichloromethyl)thio]4- 
cyclohexene-1,2-dicarboximide Chevron
Identity not available Olin
241 Nipsan Identity not available Nash
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Table 2. Chemicals selected for further testing on the basis of 
results obtained in primary screening trials.
Lab Number Chemical Name________
10 Terraclor-Super X
19 Benomyl (Benlate)
24 Demosan 65
40 Terrazole (95%)
61 Terraclor (99%)
66 Isobac 20
143 Difolatan
145 Daconil
147 Dithane
153 Busan 72
184 Antak
186 Velsicol 70L1601
217 Thiabendazole
221 Zn,Mn, ethylene bis carbamate
241 Nipsan
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surface of cotton bolls. For this test, apparently healthy, 
greenhouse-grown cotton bolls, 25 to 35 days from anthesis, were 
selected. The variety used in this test was Deltapine 16 (Gossypium 
hirsutum L.). Four bolls were selected for each chemical dilution, 
and each fungus to be tested. Also, four check bolls were taken in 
each case. The bracts were removed from each boll and discarded. The 
bolls were surface sterilized for 10 minutes in 0.5% aqueous sodium 
hypochlorite, then rinsed in sterile deionized water. Four bolls were 
then dipped into a given concentration of the fungicide being tested 
and placed into a sterile Spray dish. The dish contained a disc of
moistened filter paper to keep the humidity high in the chamber. Each
boll was inoculated with a 0.4 cm plug of the fungus being tested.
This process was repeated at each chemical concentration for each
fungus being tested. The check bolls were dipped into sterile
distilled water and inoculated with the various organisms. The dishes 
were then incubated at 30° C until the check bolls were rotted by the 
organisms.
Greenhouse Test
The chemical formulations (Table 2) with the most favorable fun- 
gitoxic effects were tested on greenhouse-grown plants for possible 
phytoxicity. The chemical was mixed with sterile deionized water to 
give varying concentrations between 1000 ppm and 125 ppm. This solu­
tion was then placed into a hand held sprayer and atomized onto cotton 
plants in the early flowering stage. Check plants were atomized with 
deionized water only. Plants were then observed for signs of phytoxi­
city.
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Field Procedure
The field work, for ease of explanation, will be divided into 
four parts.
1972— Red River Valley Experiment Station 
Host Development
Field plots were established at the Red River Valley Experiment 
Station in Bossier City, Louisiana on April 18, 1972. Seed were 
planted in these plots on 40 inch double rows. Each plot was 4 rows 
wide and 25 feet in length. The plots were alternated between Delta- 
pine 16 and Okra leaf cotton. Four replications were made, with a 
three foot buffer between plots. Daily records of host development 
were maintained, including the age of the plants, the average height 
and the average number of white blossoms per linear foot.
Environmental Records
Daily environmental data included maximum and minimum tempera­
tures, maximum and minimum relative humidity, and records of precipi­
tation.
Field Spray
The chemicals selected for the field spray gave the best protec­
tion in the laboratory tests (Table 2). These chemicals were applied 
at 500 ppm active ingredient. Spreader sticker Adsee 775 was included 
at the same rate. The chemicals were mixed in 20 gallons of water, and 
dispensed with a hand held cattle sprayer at 200 gallons per acre.
The spray was dispensed while walking slowly down each row.
The spray apparatus was a 5 horsepower Briggs and Stratten 4 
cycle gasoline engine connected to a Hypro series 5200 piston pump.
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Attached to the discharge end of the pump was a 50 foot, high pressure 
hose with a hand held adjustable pistol grip sprayer, manufactured by 
the Spraying Systems Co. of Wheaton, Illinois (Fig. 2). The spray was 
administered on eight occasions at this location (Fig 3).
Disease Development
Potential disease development was measured on a weekly basis by 
collecting fungal spores from the cotton field air. This was done 
with the Kramer-Collins spore sampler, manufactured by the GR Electric 
Manufacturing Co. of Manhattan, Kansas. The Kramer-Collins spore 
sampler is designed for automatic collection of fungal spores over a 
24 hour period. Spores were collected for 2% minutes at one hour in­
tervals on a clean microscope slide coated with a silicon spray adhe­
sive (Fig. 1). The instrument was operated in the check plot (DPL 16) 
only.
The slides were brought to the laboratory for identification of 
trapped spores. Each slide was observed microscopically for numbers 
of spores on each band. The average number of spores over the twenty- 
four hour period, was calculated from direct counts from the slides. 
After counting was completed, identification of organisms collected 
was made. With a sterile cotton swab, each band was streaked onto a 
sterile petri plate, containing Difco brand bacto-agar (water agar). 
After 24 hours at 25° C, the plates were observed for growth of fungal 
colonies. These colonies were then picked off the plate, and placed 
onto another sterile water agar plate. The plates were then incubated 
at 25° C until fungal colonies were visible. Following this, the 
organisms were transferred to various types of agar for identification.
NORTHEAST LOUISIANA AGRICULTURAL EXPERIMENT STATION 
ST. JOSEPH, LA.
Check Ploc 
7/25/73
Figure 1. Upper. Top view of Kramer-Collins Spore Sampler with cover 
removed to show timer (A), slide advance mechanism (B), and 
orifice (C), through which spores were collected. Lower 
left. Assembled spore collector (A), with vacuum pump (B), 
and air flow meter (C). Lower right. Typical slide after 
sampling time completed.
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Figure 2. Upper. Hand held sprayer, showing engine, pump, nozzle at­
tachment and holding tank of the sprayer used to treat 
field plots. Lower. Demonstration of operation of spray 
nozzle as applied in treating field plots.
Figure 3. Chart of records kept for the 1972 growing season including
maximum and minimum temperature, maximum and minimum relative 
humidity, rainfall in inches, height of plants in inches, number 
of white blossoms per linear foot, spray dates, percent of 
rotted bolls, and the average number of spores per high power 
microscope field (430 X) as collected from the cotton field 
air. Red River Valley Agricultural Experiment Station,
Bossier City, Louisiana.
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Other types of identification media used were Potato Dextrose agar, 
Mycological agar, Bean Pod agar, and Oatmeal agar. The organisms 
identified included the most common cotton related organisms in 
Louisiana.
Boll Rot
The number of rotted and healthy bolls were counted on two dates, 
once on August 20, and a final count on September 20, just prior to 
harvest, using Pinckard's procedure (32).
Yield Data
The total yield of seedcotton, in pounds was recorded for the 
inside two rows of each plot.
1972— Northeast Louisiana Experiment Station 
Host Development
Field plots at the Northeast Louisiana Experiment Station, in 
St. Joseph, Louisiana were established on April 19, 1972. Variety 
Deltapine 45A was planted on standard 40 inch rows, 4 rows to the plot. 
Four replications and a check were interspaced randomly over the test 
block. As at the Bossier City location, daily records of host devel­
opment were kept.
Other Studies
All studies conducted at this location were done in the same 
manner as at the Bossier City location, including environmental 
records, field spray trials, disease development, fungal identifica­
tion, boll rot counts and yield data.
27
1973— Red River Valiev Experiment Station 
Host Development
Plots were established at this location on May 4, 1973. The 
plots were planted to the variety DPL 16, and were four rows wide on 
40 inch centers. Treated and check plots consisted of eight replica­
tions each 25 feet in length. The pattern in the field was one check, 
two treated, two check, tec. ending with a check on the opposite end. 
Other Studies
Other studies conducted at this location were similar to the pre­
vious year's studies. The only changes in the spraying technique 
included a Hann Hi-Boy tractor with a four row spray attachment. The 
spray rig was equipped with one flood nozzle directed over each row of 
plants. The plants were sprayed until runoff occurred. The fungicide 
application rate was amended to 40 gallons per acre, and another chem­
ical, Nipsan (Nash Chemical Co., Ft. Lauderdale, Florida), was 
included at 500 ppm active ingredient.
Another change included the method of sampling fungal spores.
Two Kramer-Collins Spore Samplers were employed, one each in the 
treated and the untreated plots. Both spore traps were operated for 
2% minutes at one hour intervals for 24 hours. Sampling was conducted 
at weekly intervals, as in the previous year.
1973--Northeast Louisiana Experiment Station 
Host Development
Plots at the Northeast Louisiana Experiment Station were planted 
to the variety Stoneville 603 on May 22, 1973. Standard 4 row plots,
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each 65 feet, 4 inches in length with 40 inch centers were used.
Eight replications each of the treated and check were set up in an 
alternating pattern.
Other Studies
The spray was applied at this location using the same formula­
tion and rate as at Bossier City, 1973.
The spray apparatus used at this location was also a Hann Hi-Boy 
tractor, but with a slightly different nozzle arrangement. The spray 
apparatus was arranged to drench the plant with a mist of the formula­
tion from each side with three mist nozzles arranged vertically on 
either side of the plants and one mist nozzle directed downward over 
the top of the plants. Only the inside two rows were sprayed, with 
the outside row on each side used as a buffer. This design allowed 
complete coverage from both sides as well as from the top of the 
plant. Sprays were administered at as close to weekly intervals as 
possible depending on environmental factors.
EXPERIMENTAL RESULTS
Primary Screening
Results of the primary screening test, for some of the chemicals 
tested, are available in Table 3. It can be seen that different chem­
icals have varied effects on the organisms tested. For example, chem­
ical # 10, Terraclor-Super X, showed complete inhibition of all organ­
isms except Alternaria at 500 ppm, and was fungi toxic to Phytophthora 
and Pythium down to 16 and 8 ppm respectively. Chemical # 19,
Benlate, completely inhibited the growth of Fusarium and Colletotrichum
29
Table 3. Selected results of primary screening trials of various
chemicals for potential fungitoxicity to Diplodia gossypina 
Cke., Alternaria tenuis Anct., Fusarium sp., Colletotrichum 
gos8ypii Southworth, Rhizoctonia solani Kuhn, Phytophthora 
parasitica Dast., and Pythium sp. at 500, 250, 125, 62.5, 
32, 16, 8, 4, 2, and 0 ppm.
Laboratory 
Chemical # 10 Terraclor-Super X
Organism Concentration of Chemical- -ppm
500 250 125 62.5 32 16 8 4 2 0
Diplodia 1 1 1 h-1 y  n 13 18 19 31 41 65 &
Alternaria 11 11 n 12 13 14 22 25 30 53
Fusarium 14 16 18 22 26 29 38 43 45
Colletotrichum
CMHI11 16 22 27 38 45 49 53 65
Rhizoctonia 26 34 37 42 56 70 + + +
Phytophthora 15 22 + +
Pythium 21 + +
Laboratory
Chemical # 19 Benlate
Organism
500 250
Concentration of 
125 62.5 32
Chemical- 
16 8
-ppm
4 2 0
Diplodia -- -- -- 4 3 2 2 1 1 +
Alternaria 31 40 43 46 47 57 58 60 60 60
Fusarium 59
Colletotrichum +
Rhizoctonia 20 35 60 +
Phytophthora 15 20 37 45 + + + + +
Pythium + + + + + . + + + + +
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Laboratory 
Chemical # 20 Clorox
Organism Concentration of Chemical- -ppm
500 250 125 62.5 32 16 8 4 2 0
Diplodia + + + + + + + + + +
Alternaria 32 45 45 48 48 48 49 49 50 50
Fusarium 26 29 50 57 58 58 57 57 54 59
Colletotrichum 22 40 63 67 69 69 69 69 69 69
Rhizoctonia -- 50 + + + + + + + +
Phytophthora 35 75 + + + + + + +
Pythium -- + + + + + + + + +
Laboratory
Chemical # 40 Terrazole
Organism
500 250
Concentration of 
125 62.5 32
Chemical- 
16 8
-ppm
4 2 0
Diplodia 19 50 80 + + + + + + +
Alternaria 14 27 34 38 38 40 42 43 44 50
Fusarium 12 20 31 32 41 57 61 63 57 51
Colletotrichum 24 39 42 53 60 62 65 67 67 68
Rhizoctonia -- 18 40 45 55 + + + + +
Phytophthora +
Pythium 55 +
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Laboratory 
Chemical # 61 Terraclor
Organism
500 250
Concentration of 
125 62.5 32
Chemical- 
16 8
-ppm
4 2 0
Diplodia 12 12 12 12 17 19 21 28 + +
Alternaria 14 14 15 17 15 16 15 25 32 49
Fusarium 18 18 18 18 18 19 19 20 34 38
Colletotrichum 24 28 29 27 30 46 47 50 57 66
Rhizoctonia 40 44 45 45 45 49 53 60 + +
Phytophthora + + + + + + + + + +
Pythium + + + + + + + + + +
Laboratory 
Chemical # 66 Isobac 20
Organism
500 250
Concentration of 
125 62.5 32
Chemical- 
16 8
-ppm
4 2 0
Diplodia 27 28 33 36 + + + + + +
Alternaria 15 16 18 19 20 22 22 26 31 57
Fusarium 14 16 16 18 20 20 20 20 20 38
Colletotrichum -- -- 13 13 14 14 14 16 27 72
Rhizoctonia 20 25 40 50 52 52 60 60 + +
Phytophthora 28 78 + + + + + + +
Pythium + + + + + + + + + +
32
Laboratory 
Chemical # 67 Vitavax 75ST
Organism Concentration of Chemical- -ppm
500 250 125 62.5 32 16 8 4 2 0
Diplodia 12 21 47 36 56 + + + + +
Alternaria 15 20 22 40 47 52 55 57 59 63
Fusarium 25 28 28 30 35 35 40 40 39 53
Colletotrichum 11 14 22 35 45 55 63 + + +
Rhizoctonia -- -- 12 15 23 25 25 46 + +
Phytophthora 26 43 68 26 + + + + + +
Pythium -- -- -- -- + + + + + +
Laboratory 
Chemical # 118 Dexon
Organism Concentration of Chemical- -ppm
500 250 125 62.5 32 16 8 4 2 0
Diplodia + + + + + + + + + +
Alternaria 41 41 42 46 46 46 48 48 50 50
Fusarium 15 18 22 26 27 32 34 34 33 36
Colletotrichum 50 54 64 65 69 68 68 68 68 68
Rhizoctonia + + + + + + + + + +
Phytophthora 60 + + + + + + + + +
Pythium 52 55 + + + + + + + +
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Laboratory 
Chemical # 213 Systemic antibiotic
Organism Concentration of Chemical--ppm
500 250 125 62.5 32 16 8 4 2 0
Diplodia + + + + + + + + + +
Alternaria 42 56 72 + + + + + + +
Fusarium 36 47 59 + + + + + + +
Colletotrichum + + + + + + + + + +
Rhizoctonia + + + + + + + + + +
Phytophthora 65 + + + + + + + + +
Pythium + + + + + + + + + +
Laboratory 
Chemical # 216 MC 6536
Organism
500 250
Concentration of 
125 62.5 32
Chemical- 
16 8
-ppm
4 2 0
Diplodia ----- 62 + + + + + + + +
Alternaria ----- 15 37 50 74 + + + + +
Fusarium ----- ----- 22 31 42 60 + + + +
Colletotrichum ----- 29 57 + + + + + + +
Rhizoctonia ----- 65 + + + + + + + +
Phytophthora 13 24 24 35 60 + + + + +
Pythium - - - ----- ----- 15 70 + + + + +
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Laboratory 
Chemical # 218 Mertect 140-f
Organism
500
Concentration of 
250 125 62.5 32
Chemical- 
16 8
-ppm
4 2 0
Diplodia -- — -- — 12 + + + + +
Alternaria 20 20 23 25 36 37 36 54 58 63
Fusarium 14 19 32 39 63
Colletotrichum +
Rhizoctonia 15 17 40 50 +
Phytophthora -- 25 25 25 25 25 25 25 30 +
Pythium -- -- -- -- 12 13 15 19 37 +
Laboratory
Chemical # 236 Captan
Organism
500 250
Concentration of 
125 62.5 32
Chemical- 
16 8
-ppm
4 2 0
Diplodia 21 21 23 34 47 + + + + +
Alternaria 29 34 35 35 55 55 55 56 56 64
Fusarium 14 16 19 22 35 41 49 50 55 65
Colletotrichum 15 16 19 38 38 38 60 + + +
Rhizoctonia -- -- -- 12 17 20 + + + +
Phytophthora 14 15 15 20 25 29 35 39 40 +
Pythium + + +
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Laboratory
Chemical # 241 Nipsan
Organism Concentration of Chemical— ppm
____________________ 500 250 125 62.5 32 16 8 4 2 0
Diplodia             + + + +
Alternaria             14 40 55 +
Fusarium             15 35 43 +
Colletotrichum               + + +
Rhizoctonia             + +  + +
Phytophthora               + + +
Pythium               + + +
Indicates no growth of the organism.
—  ^ Indicates the amount of growth of the organism in mm. 
3/— ' Indicates organism has overgrown entire plate.
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at 2 ppm. Mertect 140-F, Chemical # 218, gave complete inhibition 
of Colletotrichum down to 2 ppm, and to Rhizoctonia and Fusarium at as 
low as 32 ppm. Chemical # 241, Nipsan, inhibited growth of all organ­
isms at 16 ppm.
Secondary Screening
Table 4 shows the results of the most effective chemicals in the 
secondary screening test for the control of several boll rotting fungi. 
With the exception of Chemical # 66, Isobac 20, all of the others 
showed good control of the organism tested: Isobac 20, although inef­
fective in this test, was tested further due to its results in previ­
ous tests as a bactericide. These chemicals were then tested for 
phytotoxicity to cotton, and were found to be non-phytotoxic.
1972— Red River Valley Experiment Station 
Field Results
The results of the field procedure at Red River in 1972 can be 
seen in Figure 3. Temperature during the growing season ranged from a 
low of 47° on April 22, to a high of 98° F on June 28. Some abnor­
mal temperatures were noted in July, and August, as the high tempera­
ture for July 21 was only 76° F while the low was 60° F on July 22.
In late August unseasonable lows of 60, 62, 61° F were recorded for 
the 28th, 29th, and 30th, respectively.
The relative humidity was recorded from July 1 through September 
20, the day of harvest. The maximum relative humidity was 100% daily. 
This occurred after dark, and remained until mid morning, when
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Table 4. Results of secondary screening test for the control of
several boll rotting fungi on 25 to 35 day old greenhouse 
grown bolls in vitro at 30° C.
Fungi- Name Concen­ Test Fungi
cide
No.
tration
(ppm)
Diplodia
gossypina
Phytoph­
thora
parasitica
Colleto­
trichum
gossvoii
Rhizoc­
tonia
so-lani
10 Terracior- 
Super X 500 - U — _  _ _
19 Benlate 125 — — — —
40 Terrazole 100 -- — — —
61 Terraclor
(99%) 100 — — —
66 Isobac 20 500 + 1/ + + +
217 Thiabenda­
zole 500 - - -+ - - —
241 Nipsan 500 — — — - -
U (— ) Indicates no disease symptom compared to check.
2/— ' (-+) Indicates intermediate symptom, or symptom in only some cases.
(+) Indicates no difference from check.
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evaporation occurred. Variations occurred in the minimum relative hu­
midity, with the lowest being 28%, on September 10 and 14, and the 
highest being 100% on July 22 and July 30, indicating rainfall the 
entire day. Daily records of rainfall for the growing season showed 
31 significant rainfalls, with the most on one given day being 3.21 
inches on July 29.
Developmental records at this location were kept on both varie­
ties. Both the DPL 16 and the Okra Leaf varieties reached a maximum 
height of 50 inches by August 20. A record of the potential yield 
was kept, as indicated by the average number of white blossoms per 
linear foot. These bidaily counts indicated the two varieties had 
very little actual difference in counts. The high number of blossoms 
per linear foot for the Okra Leaf was 1.4, on July 31, and for the 
DPL 16, 0.91 on the same date. The average daily number of white 
blossoms for the entire growing period for the Okra Leaf was 0.51 per 
foot while the DPL 16 average was 0.55. Numbers of white blossoms 
began to decrease after August 9, and reached the low point in both 
varieties on August 23, when counts were discontinued.
The average number of spores present in the cotton field air was 
recorded by counting directly from the silicon-coated slide using 
430 X magnification. The numbers can be seen in Figure 3. The numbers 
varied from a low of 15 on July 27 to a high of 60 on September 7.
The genera of fungi present on the various collection dates and the 
approximate percentages of each can be seen in Table 5. The predom­
inant fungus present at this location was the genus Alternaria.
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Table 5. Microorganisms present in cotton field air, and approximate 
frequency of occurrence (%) in check plots on various col­
lection dates. Red River Valley Agricultural Experiment 
Station, Bossier City, Louisiana, 1972.
Organisms
Dates
July August September
12 19 27 4 11 17 24 7 20
Actinomycetes 1 2 2
Aspergillus 1 2 1 1
Alternaria 50 52 55 60 56 51 52 56 64
Bacteria 1 1
Cephalosporium 8 6 2 3 2 3
Cladosporium 1 1 1
Curvularia 1 2 2 1 1 2 1
Diplodia 1 2 2
Epicoccum 1
Fusarium 3 3 5 3 3 3 3 4 3
Helminthosporium 1 2 2 3
Nigrospora I
Pellicularia 1
Penicillium 8 8 10 15 12 15 10 11 6
Pestalotia 1
Rhizopus 1 2 1
Trichoderma 1 1
Vericosporium 1
Unidentified 28 25 23 16 22 21 24 22 25
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Boll rot was recorded at this location, in both varieties.
Figure 3 indicates the time the first rotted boll appeared, and the 
percent of rotted bolls in the DPL 16 check plots at the time of 
harvest. Table 6 indicates the percent rot in all plots, and the 
yield per plot.
1972--Northeast Louisiana Experiment Station 
The results of the field procedure at St. Joseph in 1972 can be 
seen in Figure 4. Temperatures during the growing season ranged from 
a low of 45° F on April 23 and 25 to a high of 98° F on numerous days 
in August and September.
Relative humidity was recorded from May 3 through October 22.
The maximum relative humidity daily was 100% with the exception of 
May 10, May 31, and June 13 when maximum humidity was recorded as 98%. 
Minimum daily relative humidity ranged from 99% on May 12 to 40% on 
May 24 and October 1. The largest significant rainfalls were 2.26 
inches on July 1st, and 2.62 inches on October 23.
Host plants reached a maximum height of 75 inches on September 21, 
and average numbers of blossoms per foot reached its highest point of 
2.54 on September 14. Counts were discontinued on September 21.
Spores were trapped at this location also, and the average number 
of fungal spores per microscope field (430 X) was recorded. Spore 
numbers at this location were higher than at the Red River location.
The highest number of spores recorded was 210 per field on September 
21 (Figure 4). Table 7 shows the microorganisms present on each
Table 6. Percent of rotted bolls per plot, and weight of seed cotton harvested per 25 foot plot. 
Red River Valley Experiment Station, Bossier City, Louisiana. September 20, 1972.
DPL
Untreated
16
Treated
Okra
Untreated
Leaf
Treated
Replication
%
Rot
Lbs. Seed 
Cotton
%
Rot
Lbs. Seed 
Cotton
%
Rot
Lbs. Seed 
Cotton
7«
Rot
Lbs. Seed 
Cotton
1 12.4 6.2 6.9 5.6 7.2 6.8 9.7 6.4
2 10.9 5.6 7.7 4.6 11.2 8.8 5.9 8.1
3 8.6 9.2 7.6 6.4 11.5 8.0 8.0 8.6
4 10.6 7.0 9.5 4.2 10.7 7.2 8.6 6.2
Total 
Lbs. Seed 
Cotton
28.0 20.8 30.8 29.3
Average Lbs. 
Seed Cotton 
per 
Replication
7.0^ 5.2 7.7 7.3
Average % 
Boll Rot per 
Replication
10.7 7.9** 10.2 8.0**
“  Statistical analysis not applied to yields, as checks superior to treatment. 
** Significant at the 1% level.
Figure 4. Chart of records kept for the 1972 growing season including
maximum and minimum temperature, maximum and minimum relative 
humidity, rainfall in inches, height of plants in inches, number 
of white blossoms per linear foot, spray dates, percent of 
rotted bolls, and the average number of spores per high power 
microscope field (430 X) as collected from the cotton field 
air. Northeast Louisiana Agricultural Experiment Station,
St. Joseph, Louisiana.
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Table 7. Microorganisms present in cotton field air, and approximate 
frequency of occurrence (%) in check plots on various col­
lection dates. Northeast Louisiana Agricultural Experiment 
Station, St. Joseph, Louisiana, 1972.
Organisms
Dates
July August September October
12 20 27 4 11 18 25 8 14 21 28 5 12 19
Actinomycetes 2 2 1 1 1 2 1
Aspergillus 2 3 2 2 3
Alternaria 53 48 55 52 52 50 49 50 48 48 53 50 49 51
Bacteria 2 1 1 1 1
Cephalosporium 4 3 2 4 2 2 4 4 4 2 3
Colletotrichum 1 1 2 2
Curvularia 1 1 1 1 1 3 1 1 1
Diplodia 1 1 2 2 3 2 3 2
Epicoccum 1
Fusarium 3 4 3 5 4 8 7 6 4 6 6 8 7
Helminthosporium 2 1 1 2
Nigrospora 1
Pellicularia 1
Penicillium 17 13 13 13 13 13 14 14 15 13 11 11 10 13
Pe'stalotia 1
Rhizopus 1
Trichoderma 1 2 1
Unidentified 25 27 23 26 23 24 21 24 24 25 23 21 24 20
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collection date and the approximate percentages of each. The dominant 
genus at this location was Alternaria.
Boll rot records were kept at this location, as at Red River, and 
the first rotted boll appeared on August 12. By September 13, boll 
rot had reached an average of 12% in the check plots, with a final 
count of 15% seen on October 18. Field data taken at this location 
can be seen in Table 8.
1973— Red River Valley Experiment Station
The results of the field procedure at this location for 1973 can 
be seen in Figure 5. Temperatures during the growing season ranged 
from a low of 46° F on October 16 to a high of 97° F on August 15. 
Unseasonably low temperatures were recorded on August 22 and 23 when 
temperatures reached 61° F and 62° F, respectively.
The relative humidity was recorded from May 30 through September
2. Maximum daily relative humidity reached 100% daily with minimum 
relative humidity recorded on September 30 at 38%. The most rainfall 
on a single day was 3.01 inches on July 7. Other significant rainfalls 
of 2.45 and 2.00 inches occurred on September 5 and September 26, 
respectively.
Host development records kept at this location show plants 
reached a maximum height of 47 inches on August 28. The average 
numbers of white blossoms per linear foot were recorded for both the 
treated and the check plots. The largest difference in blossom counts 
occurred on August 4 when the check showed 1.44 blossoms per foot 
while the treated plots showed only 0.92 blossoms per foot. The
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Table 8. Percent of rotted bolls per plot, and weight of seed cotton 
harvested per 135.5 foot plot. Northeast Louisiana Agricul­
tural Experiment Station, St. Joseph, Louisiana. October 5, 
and November 1, 1972.
Deltapine 45A
Replication Untreated Treated
7o Rot Lbs. Seed Cotton °U Rot Lbs. Seed Cotton 
_____________ 10/5 11/1___________________ 10/5 11/1__________________
1 13.5 10.7 15.5 13.6 20.7
2 16.3 13.2 14.0 11.7 19.1
3 11.7 10.8 14.8 15.0 16.1
4 13.5 15.0 13.0 19.7 15.9
Total Lbs.
Seedcotton 80.4 71.8
Ave. Lbs.
Seedcotton
Per
Replication 20.1 17.9
Average %
Boll Rot 13.8 12.4 14.3 15.3
Figure 5. Chart of records kept for the 1973 growing season including
maximum and minimum temperature, maximum and minimum relative 
humidity, rainfall in inches, height of plants in inches, number 
of white blossoms per linear foot, spray dates, percent of 
rotted bolls, and the average number of spores per high power 
microscope field (430 X) as collected from the cotton field 
air. Red River Valley Agricultural Experiment Station,
Bossier City, Louisiana.
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season averages were 1.25 and 1.33 for the treated and the check plots, 
respectively.
Spore counts were made at this location in both the treated and 
check plots. The average number of spores per microscope field 
(430 X) in each was recorded (Figure 5). There was no difference in 
the number of spores counted on August 1 and August 8, the first two 
weeks of the treatment. Both plots showed less than 10 spores per
microscope field. Spore numbers increased to a high of 92 and 95 in
the check and treated plots, respectively, on August 29. The various 
genera identified and their percent frequency are shown in Table 9.
Boll rot was reduced by an average of 5.96% at this location. Table 10 
gives the results of boll rot and yield of seed cotton at this loca­
tion.
1973— Northeast Louisiana Experiment Station
The results of the field test at this location for 1973 can be 
seen in Figure 6. Temperatures for the growing season ranged from a 
low of 52° F on August 24 to a high of 98° F on July 21.
Relative humidity records were kept from August 22 through Sep­
tember 30. High humidity later in the season reached 100% daily, with 
a minimum of 42% on August 28. The highest rainfall recorded for a 
24 hour period was 2.2 inches on July 6.
Maximum plant height of 62 inches was reached in both the treated 
and check plots by August 22. Blossom counts ranged from 1.6 to 2.7 
per foot in the treated plots and 1.6 to 2.6 in the check plots. 
Averages for the entire growing season were 2.3 and 2.2 blossoms per 
foot in the treated and the untreated plots, respectively.
50
Table 9. Microorganisms present in cotton field air, and approximate 
frequency of occurrence (%) in treated and untreated plots 
on various collection dates. Red River Valley Agricultural 
Experiment Station, Bossier City, Louisiana, 1973.
Organisms July
28 1 7
August
14 21 28
Sept.
8
w uy T U T U T U T U T U T U
Actinomycetes 4 6 2 2 2 3 1 1 2 2
Alternaria 39 40 36 41 33 37 31 30 38 36 22 28 32 34
Aspergillus 2 6 7 10 3 5 1 6 4 7 4 6 4
Bacteria 2 2 2 1 2 1 3 3 2 2
Bracheosporium 2
Cephalosporium 4 2 2 2 5 3 2 4 2 3 4 7
Choanephora 7 2 3 1 2
Cladosporium 3 5 1 3 3 3 2 4
Colletotrichum 1
Curvularia 2 4 5 3 5 7 3 5 4 4 7 3 2 2
Diplodia 2 4 3 2 2 3 3 5
Epicoccum 1
Fusarium 2 2 5 11 15 8 9 14 13 12 12 10 13
Helminthosporium 3 2 5 4 2 1 3 1 2
Pellicularia 2 2 3 1 2
Penicillium 9 7 9 7 5 5 17 16 12 11 9 7 8 13
Pestalotia 2
Phomopsis 1
Phyllosticta 1
Pythium 2 4
Rhizopus 3 3 2 3 2 3 1 2
Trichoderma 2 2 2 1 1 2 2 2
Unidentified 29 23 29 22 23 18 24 22 14 16 20 15 32 26
•1/ Treated plots.
— ' Untreated plots.
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Table 10. Percent of rotted bolls per plot and weight of seedcotton 
harvested per 25 foot plot. Red River Valley Agricultural 
Experiment Station, Bossier City, Louisiana. October 20, 
1973.
Variety-DPL 16
Untreated Treated
Replication % Rot Lbs. Seed Cotton % Rot Lbs. Seed Cotton
1 11.88 3.50 10.39 4.00
2 11.96 4.50 10.53 4.00
3 29.72 3.75 12.27 4.25
4 10.93 4.00 13.31 4.00
5 21.59 4.25 8.36 2.75
6 15.96 3.00 13.26 3.00
7 14.82 4.25 10.71 2.75
8 20.37 5.25 7.27 4.00
Total Lbs. 
Seedcotton 32.50 28.75
Average Lbs. 
Seedcotton 
per 
Replication 4.061/ 3.59
Average 7» 
Boll Rot 
per 
Replication 16.68 10.72**
A/ Statistical analysis not applied to yields, as checks superior to 
treatments.
** Significant at the 1% level.
Figure 6. Chart of records kept for the 1973 growing season including
maximum and minimum temperature, maximum and minimum relative 
humidity, rainfall in inches, height of plants in inches, number 
of white blossoms per linear foot, spray dates, percent of 
rotted bolls, and the average number of spores per high power 
microscope field (430 X) as collected from the cotton field 
air. Northeast Louisiana Agricultural Experiment Station,
St. Joseph, Louisiana.
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Spore counts made at this location showed very little actual dif­
ference in numbers with maximum numbers on August 22 reaching 110 per 
microscope field (430 X) in the check plots and 101 per microscope 
field in the treated plots. The microorganisms found at this location 
can be seen in Table 11.
Boll rot at this location was reduced from 15.1% in the check to 
7.8% in the treated plots. Boll rot and yield data can be seen in 
Table 12.
55
Table 11. Microorganisms present in cotton field air and approximate 
frequency of occurrence (%) in treated and untreated plots 
at various collection dates. Northeast Louisiana Agricul­
tural Experiment Station, St. Joseph, Louisiana. 1973.
Organisms
July August
25 1 8 15 28
T U T U T U T U T U
Actinomycetes 3 3 2 3 3 2 3 1 2 2
Alternaria 30 29 34 31 25 24 32 29 25 24
Aspergillus 8 9 5 6 5 9 5 4 3 4
Bacteria 3 2 2 1 2 2 2 3 1 2
Cephalosporium 5 3 3 4 3 4 5 1 2 2
Cladosporium 2 4 2 3 4 5 3 3 4 5
Colletotrichum 2 1 2 3 2 3
Curvularia 8 6 9 6 4 2 3 4 8 5
Diplodia 2 4 2 3 5 5 5 3 5 6
Fusarium 7 7 11 7 7 7 6 7 10 8
Helminthosporium 2 2 2 3 3 2
Pellicularia 3 1 4 3 3 5 3 4
Penicillium 8 10 10 10 11 10 7 9 13 14
Pestalotia 1
Rhizopus 2 2 3 3 2 2 4 2 2
Trichoderma 2 1
Unidentified 22 23 15 22 19 20 20 21 16 17
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Table 12. Percent of rotted bolls per plot and weight of seedcotton 
harvested per 124 foot plot. Northeast Louisiana Agricul­
tural Experiment Station, St. Joseph, Louisiana. November 
13, 1973.
Variety— Stoneville 213
Untreated Treated
Replication % Rot Lbs. Seed Cotton % Rot Lbs. Seed Cotton
1 18.4 20.3 5.3 20.2
2 17.7 20.5 , 13.2 22.5
3 13.3 22.8 4.8 17.6
4 19.7 18.6 12.5 18.8
5 10.5 20.7 10.1 20.2
6 13.2 20.0 6.6 19.3
7 11.3 20.5 5.5 19.3
8 16.4 17.2 6.2 16.7
Total Lbs. 
Seedcotton 160.6 154.6
Average Lbs. 
Seedcotton 
per 
Replication 20.1 19.3
Average °L 
Boll Rot 
per 
Replication 15.1 7.8*
* Significant at the 17o level.
DISCUSSION
By the careful evaluation of chemicals in the laboratory and 
greenhouse, a workable formulation of fungicides to reduce boll rot 
was obtained. The formulation was composed of five fungicides and a 
spreader, each at the rate of 500 ppm. The laboratory technique 
employed in this study included the use of agar plate assays, dish 
cultures, and phytotoxicity studies on greenhouse-grown plants. The 
technique allows rapid and efficient evaluation of chemicals for fun- 
gitoxicity. This procedure, combined with one or more other 
screening techniques (4, 13, 50), provides an indication of the poten­
tial of a chemical as a foliar and/or systemic fungicide.
The cotton varieties used in the field study reached their maxi­
mum growth and flowering potential in late August, with the exception 
of the variety Deltapine 45A. This variety attained a maximum height 
and bloom count in late September due to a severe hail storm on June 
29, stunting early growth.
The recording and evaluation of environmental data in the field 
at the two areas in this study indicates numerous factors to be con­
sidered. Heavy rainfalls (in excess of 1.5 inches) apparently have 
no effect on the number of fungal spores. Spore numbers appeared to 
be greatest during periods of relatively dry weather. When large 
spore numbers were recorded, it can be noted that the number of spores 
decreased after heavy rainfalls (Figures 3, 4, 5, 6). No trend can 
be seen in the effect of temperature or relative humidity on spore
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numbers.
The number of fungal spores collected over the two growing 
seasons of this study indicated a higher population of spores at the 
St. Joseph station. The genera of organisms identified at the two 
locations showed little variation. The genus Alternaria appeared ap­
proximately 50% of the time, with other organisms associated with boll 
rot at lower levels. These included Cephalosporium (4%), Curvularia 
(2%), Aspergillus (5%), Helminthosporium (2%), Diplodia (1%), and 
Fusarium (7%).
The percent of boll rot in four of the five tests was reduced 
significantly in the treated plots. A large number of the rotted 
bolls in the treated plots occurred on the upper portions of the 
plants, while in the untreated plots the rot was more uniformly dis­
tributed. This may indicate the fungicides applied were suppressing 
the activity of the rot-causing organisms, and these organisms were 
not able to attack the plants until some time after the chemicals 
were applied. In none of the tests was the cotton treated until just 
before harvest. As can be seen in Figures 3, 4, 5, and 6 the last 
application date usually occurred about 3 to 5 weeks prior to harvest. 
It may have been beneficial to continue spraying until a later date.
Yield data indicate an apparent reduction in the amount of seed 
cotton produced. It was theorized after the first year of the study 
that the force of the spray from the hand-held apparatus and possible 
mechanical damage from the hoses may have decreased the yield. This 
could have caused a number of blossoms to dislodge during the
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application of the spray. After changing the method of application of 
the fungicide in the second year, the force of the spray may still have
been a factor in the reduction of yield.
Fiber quality tests were not conducted in this study, however, in 
a previous study on the control of boll rot in the field (9), the 
quality of the fiber was greatly increased, with no significant
increases in yield. This may have been the case in this study as the
spray formulation showed a broad spectrum of fungicidal activity, 
thus possibly suppressing activity of the fiber deteriorating organ­
isms.
The results obtained in this study suggest some areas for future 
investigation. These should include an attempt to improve the method 
of application of the material, possibly by aircraft, and a more cri­
tical evaluation of the seedcotton to include not only weight but 
also fiber quality and seed weight. It might also be beneficial to 
evaluate test chemicals in the field using varieties of cotton with 
morphological modifications causing a reduced amount of boll rot (such 
as okra leaf and frego bract varieties), along with cultural practices 
favoring a reduction of the disease. Such practices include skip row 
planting, bottom defoliation, and regulation of fertilizer application 
to reduce rank growth.
SUMMARY
With the laboratory screening process, the fungicides Benlate, 
Thiabendazole, Isobac 20, Terraclor-Super X, and Nipsan appeared 
to give the greatest control of the organisms associated with 
cotton boll rot.
The cotton varieties tested reached their maximum height and 
flowering potential in late August, with the exception of the 
variety Deltapine 45A. This variety matured later due to hail 
damage early in the growing season.
The early maturing varieties showed a greater response to the 
fungicidal spray.
The number of fungal spores present in cotton field air at the 
locations sampled, reached a maximum during the period from 
mid August through mid September.
Spore numbers appeared to be relatively higher during periods of 
dry weather and reduced after periods of precipitation. 
Temperature had no apparent effect on the number of spores 
collected.
Samples of cotton field air yielded twenty genera of fungi previ­
ously associated with cotton boll rot or fiber deterioration.
The most common fungal spores identified from air samples were 
the conidia of the genus Alternaria.
The percent of boll rot in the treated plots was significantly 
lower than in the untreated, with the exception of the variety
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Deltapine 45A.
10. In the varieties showing a reduction of boll rot, the percent of 
decrease ranged from 2.2% in the okra leaf to 7.3% in Stoneville 
603.
11. The use of tractor powered equipment appeared to give better cov­
erage of the test chemical, with reduced mechanical injury to. 
plants.
12. The yield of seedcotton was reduced in all varieties tested from 
an average of 25% in the DPL 16 (in 1972), to 4% in the 
Stoneville 603.
13. An apparent correlation between the numbers of spores present in 
the cotton field air and the percent of rotted bolls in the field 
can be seen.
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